Medicine, and also supported through the U.S. National Cancer Institute. Presently, INHANCE includes over 35 studies, which when taken collectively provide questionnaire data on over 25,000 cases and over 35,000 controls, and biological samples from a majority of the study populations. Cases are patients with cancers (>97% squamous cell carcinomas) of the oral cavity, oropharynx, hypopharynx, and larynx, whereas controls are for comparison persons without cancer. The consortium combined questionnaire data into a centralized database with standardization to allow for pooled analyses. The database includes sociodemographic, behavioral, life-style, and health fields in addition to biomarker data (chiefly human papillomavirus [HPV] and genetic) on a major subset. This section will provide periodic updates from INHANCE with an executive summary.
International Head and Neck Cancer Epidemiology Consortium: Update no. 19
The International Head and Neck Cancer Epidemiology (INHANCE) consortium (http://inhance.iarc.fr) was established in 2004 to study the etiology of head and neck cancer by pooling individual subject data from its member epidemiologic studies, most of which are of case-control design. INHANCE is coordinated through the University of Utah School of Medicine and the Mt. Sinai School of Medicine, and also supported through the U.S. National Cancer Institute. Presently, INHANCE includes over 35 studies, which when taken collectively provide questionnaire data on over 25,000 cases and over 35,000 controls, and biological samples from a majority of the study populations. Cases are patients with cancers (>97% squamous cell carcinomas) of the oral cavity, oropharynx, hypopharynx, and larynx, whereas controls are for comparison persons without cancer. The consortium combined questionnaire data into a centralized database with standardization to allow for pooled analyses. The database includes sociodemographic, behavioral, life-style, and health fields in addition to biomarker data (chiefly human papillomavirus [HPV] and genetic) on a major subset. This section will provide periodic updates from INHANCE with an executive summary.
Vitamin C intake and risk of head and neck cancer Executive Summary. The intake of fruits and vegetables has been associated with a decreased risk of head and neck cancer. However, few previous studies have examined the association between head and neck cancer and individual nutrients. Using pooled data from 10 case-control studies, this study by Edefonti et al examines the association between oral, pharyngeal, and laryngeal cancer and vitamin C intake. They note an inverse relationship, with higher intake associated with a lower risk of head and neck cancer after adjusting for alcohol use, tobacco use, and the interaction between alcohol and tobacco use. This relationship was seen for both oral and pharyngeal (odds ratio [OR] 5 0.54; 95% confidence interval [CI] 5 0.45-0.065; p < .001; highest quintile of vitamin C intake) and laryngeal (OR 5 0.52; 95% CI 5 0.40-0.68; p > .001; highest quintile vitamin C intake) cancers. Additional adjustment for potentially related nutrients and supplemental use of vitamin C intake did not materially change the point estimates and the statistical significance of the previous associations. This study is consistent with several previous reports of an inverse relationship between vitamin C and cancer risk. The authors propose several mechanisms by which vitamin C counteracts carcinogenesis: vitamin C has been demonstrated previously to have antiinflammatory and antioxidant properties that can inhibit or limit the progression of cancer. It also plays an important role in collagen synthesis, possibly preventing cancer spread by contributing to the extracellular matrix. The major strengths of this study include a very large number of head and neck cancer cases and controls across multiple study sites. Limitations are related primarily to heterogeneity in questionnaire data and source of controls, quantifying nutrient intake across countries and country-specific foods, and the potential for recall bias. Another limitation is the lack of HPV tumor data for pharyngeal cancer cases. In conclusion, this large case-control study provides further support for the relationship between natural intake of vitamin C and a lower risk of head and neck cancer. Future prospective studies could be designed to further validate these important findings.
Natural vitamin C intake and the risk of head and neck cancer: A pooled analysis in the International Head and Neck Cancer Epidemiology Consortium 
Abstract
Evidence of associations between single nutrients and head and neck cancer is still more limited and less consistent than that for fruit and vegetables. However, clarification of the protective mechanisms of fruit and vegetables is important to our understanding of head and neck cancer etiology. We investigated the association between vitamin C intake from natural sources and cancer of the oral cavity/pharynx and larynx using individual-level pooled data from 10 case-control studies (5959 cases and 12,248 controls) participating in the International Head and Neck Cancer Epidemiology (INHANCE) consortium. After harmonization of study-specific exposure information via the residual method, adjusted odds ratios (ORs) and corresponding 95% confidence intervals (CIs) were estimated using unconditional multiple logistic regression models on quintile categories of "non-alcohol energy-adjusted" vitamin C intake. In the presence of heterogeneity of the estimated ORs among studies, we derived those estimates from generalized linear mixed models. Higher intakes of vitamin C were inversely related to oral and pharyngeal (OR 5 0.54; 95% CI 5 0.45-0.65, for the fifth quintile category versus the first one; p for trend < .001) and laryngeal cancers (OR 5 0.52; 95% CI 5 0.40-0.68; p for trend 5 .006), although in the presence of heterogeneity among studies for both sites. Inverse associations were consistently observed for the anatomic subsites of oral and pharyngeal cancer, and across strata of age, sex, education, body mass index, tobacco, and alcohol, for both cancer sites. The inverse association of vitamin C intake from foods with head and neck cancer may reflect a protective effect on these cancers; however, we cannot rule out other explanations.
